Jay Bennett 1275 Pennsylvania Avenue, N.W., Suite 100 PAC'F'C TELES'S;
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Dear Mr. Caton:
Re: CC Docket No. 93-162

Today representatives of Pacific Telesis participated in an Ex Parte contact via
conference call on the above referenced proceeding. Participating for Pacific were
Cathie Shelton (Executive Director - Business Marketing Strategy), Jeff Thomas (Senior
Counsel), Phyllis Bertram (Regulatory Group Manager) and myself. Participants in the
call from the Common Carrier Bureau’s Policy & Program Planning Division were Paul
D’Ari and Claudia Fox.

Pacific’'s personnel discussed the impact of Network Equipment Building Systems
(NEBS) requirements on the design and sizing of physical collocation spaces within our
central offices. Copies of the written materials utilized are attached.

We are submitting two copies of this notice in accordance with Section 1.1206(a)(1) of
the Commission’s rules.

Please stamp and return the provided copy to confirm your receipt. Please contact me
should you have any questions.

Sm;prely,
Attachments

cC: Paul D'Ari
Claudia Fox
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2, Spatial Requirements

21 General Requirements .
The following critaria apply to equipment frames, distribution and interconnecting frames,
mddcpowqphmequipmem Additional requirements unique t0 each of these are in
Sections 2.2, 2.3, and 2.4, respectively. Section 3 of this docurnent provides criteria for a
new frame. Some of the criteria in this section may not apply to Section 3.

R2-1 [1} All equipment frames shall have a hole pattern on a flat horizontal
surfacé 0.1 -‘he base of the frame for anchoring to building floors. The hole
. panemn sxdl permit Jars:al relocation of the fasteners to avoid interference
with reinforcement bars. Access to the anchoring hardware with
electronics in place and operating is required for verification that hardware
continues to meet torque requirements. Use Figure 2-1 as a guide.

The equipment-base floor anchor bolt system shall be designed so the
equipped framework can be fitted laterally into its space under an existing
cable distribution system and then secured to the building floor with
appropriately sized anchors. See Section 4.4.2 for concrete expansion
anchor criteria.

R2-2 [2] The frame base and anchoring method shall provide for a self-
supporring equipment frame that can withstand overturning moments
caused by ¢ ble-pulling or earthquake effects without auxiliary support or
bracing from the ceiling or side walls. As a minimum, the floor anchoring
method shall withstand the oventuming Joad of a 45 kg (99.2 Ib) applied at
the top of the frame in any horizontal direction.

R2-3 [3] Any frame, when packaged for transit and accompanied or supported
by the usual handling facilities, shall fit through typical equipment
entrances 1219 mm (4 ft) wide and 2438 mm (8 f:) high.

To help ensure that different types o1 frames fit together to form orderly, straight equipment
* frame lineups, all frames shall comply with the following criteria:

« 024 [4] Frames of only one depth should be used in a frame lineup.

R2.5 [5]) No pm cf any frame or appanﬁ:s attached 1o the frame (including
installed c..es) shzl extend horizontally beyond the front or rear edges of
the base: (or guardrail) o7 the frame.
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R2-6 ()] Mcmé to level and plumb the frames and to compensate for variation
in floor fluness, such as wedges, shims, or leveling screws, shall be pan
of, or avuilable for, the frame.

HOLE PATTERN A

¢—————— 533 mm
1"
€

]

83 184 mm
(] 171‘9) (7 114"

»

HOI.E PATTERN B
. <70 mm

% (18 172

Figure 2-1. Framew..k Base (Typical) — Floor Anchoring Hole Pattem
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032-7 [7) The fronts of the base of all frames should be aligned.

O

k]

Q28 (8] In the Jineup, side clearance of at least 2 mm (0.08 in) should be’
provided between adjacent frames. ’

Equipment Frame Floor Plans

02-9 [9] Floor plans should provide a high degree of standardization while
maintaining enough flexibility to permit natural growth from the initial to
the ultimate equipment configuration. For 305-mun (12-in) deep frames,
the 6-lineup plan shown in Figure 2-2 should be used.

< For multiframe systems with high heat release, excessive weight or great quantities of
£ cobling, the aisle spacings should be increased to limit the floor loading to less than 560 kg/
" 2 (114.7 1bi#) per Section 2.2.5 and/or heat dissipation o less than 860 Win? (79.9 W/
!,2 ) per Table 4-6. Figure 2-3 illustrates a floor plan for 457-mm (18-in) deep frames which
1+ “tequire the wider aisle spacing to meet the above criteria.

Equipment frames that can be maintained and wired from the front can be located along a
+ wall with 2 nominal 76-mm (3-in) rear clearance. These frames are preferred for remote
%+ terminal applications.

;- Not all frames can be used in these floor layouts. For example, it may be necessary to °

& include lineups of different depths in ong building bay, or a special frame may require an
. exceptionally wide maintenance aisle. Such cases may dictate nonstandard floor plans.

X, Plans should, however, adhere to the 700-kg/m? (143.4-Ib/f%) floor load allocation for all
% equipment, including cable and lights.

R W DX ST [2%
P’

.

02-10 [10] Floor plans should be designed to ensure that all equipment functions
together effectively without excessive special engineering or poor use of
building space and services.

02-11 [11] Floor plans for equipment on raised floors should permit the rémoval
of floor panels in the aisles without disturbing the equipment frames.

‘ .'_1.2 NEBS Data (ND)

" R2-12 °  [12) The equipment supplier should document the equipment data
described in Appendix A.
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. 2.2 Equipment Frames -

An equxpment frame consists of a structural framework that occupies floor space and all the
equipment mounted on it. Examples of frames incjude cabinets, relay racks, consoles, disk
and tape drivers, and battery stands. This section covers all the types of frames that may be
installed in lineups in equipment areas of network facilities. These requirements are unique
to these types of equipment. Some of the criteria in this section may not apply to the frame
discussed in Section 3.

2.2.1 Vertical Space Allocetion in an Equipment Frame Area

Figure 2-4 shows the typical conf’gu¢ ion fr an 2quipment frame area. On the left in the
figure is the typical configuration for conventional cooling systems. These all-air systems
usually use central fan rooms, overhead ducts, and diffusers to distribute air. On the right
is the typical configuration for a modular cooling system that may be used in equipment
areas with high heat dissipation. These systems 1nay feature combinations of one or more
of the following: water-cooled process coolers located among the equipment frames,
plenum raised floors or plenum ceiling for local air distribution, chilled water piping, and
some cabling.

The vertical space is typically allocated as foilows

Below raised floor (when used) | Air supply plenum, mechanical and electrical

| services. or cabling

Floor (or top of raised floor) to - [Equipment frames, cable distribution, and lights
3048-mm level (J0-fi level) |

Over 3048-mm level (10-ft level) jE ling air ducts and diffusers or air supply plenum

2-6
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Figure 2-4. Typical Equipment Frame Area (Vertical Section)

222 Equipment Frame Dimensions

Figure 2-5 shows the overall dimensions of equipment frames.

These dimensions include iy equipment that is part of the frame or routinely left attached
to the frame, particularly any front or rear projections, such as knobs, paper guides, or
cable. '
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Figure 2-5. Equipment Frame — Overall Dimensions
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0213  (13) Frames with their system cable racks should not exceed 2743 mm
(9 f1) in height above the floor.

A frame with its system cable racks exceeding a height of 2743 mm
(9 /%) may be used with the requirements in this document. In offices
with a clear ceiling height of 3810 mm (]2 f1, 6 in), the above frame will
reduce the vertical space allocated to via racks and the mechanical
systems.

02-14 [14] Equipment designed for traditional applications in established
equipment environments should have the following nominal dimensions: .
Height -2134mm (7fi)
Width - 660 nun (2, 2 in)
Depth - 30S mm (12 in).

Frames may exceed the nominal dimensions for width and depth when placed in a special
lineup where the minimum maintenance and wiring aisles can be maintained and the
interface with the cable rack can be’engineered.

Switching systems with lineups of equipment that include system cable racks may deviate
from the nominal dimensions of width and depth and meet the requirements for lineup
conformity in Section 2.1. Figure 2-6 is an example of a system with different frame
dimensions that meets the <ptia) criteria. This figure is for illustrative purposes only.

29
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Figure 2-6. Typical Equipment Area Using Frames 1829 mm (6 ft, 0 in) High, 762
mm (2 ft, 6 in) Wide, and 610 mm (2 ft, 0 in) Deep

223 Equipment Frame Interface vith Cable Rack

R2.15 [15) Equipment frames shall be capable of supporting and providing a

- fastening arrangement for il system Cable Distribution Systems (CDSs).
The design of the interface between the frame and CDS shall permut the
insertion or remov~| >f a frame from an equipment lineup. To permit this
insertion or rem6vai. a minimum clearance of 10 mm (0.39 in), except for
spacers, shall normally be provided between the top of the frames and the
bottom of the CDS.

2-10
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02.16

[16] Framework top ctoss-member should provide the following
fastenings: & minimum of two 13-mm (0.5]-in) diameter holes (with room
for a nut) or two M10 (or 3/8 - 16) tap-through holes (with at least four full
threads). The holes shall be located on the longitudinal center line and 121
mm (4.75 in) to either side of the front-to-back center line of the
framework top, as Figure 2-7 shows.

When the fastenings in the top of the framework do not align with the holes in the system
lineup rack, an adapter plate that mounts on the top of the framework may be used as Figure

2.7 shows.

224 Equipment Frame Lineup Conformity

R2-17

[17) End guards for equipment frames shall be as wide as the equipment
frames are deep and extend the full height of the frame. The minimum aisle
spacings must be mainuine;l when the end guards are added to an

equipment lineup.

225 Equipment Frame Floor Loading

02-18

R2-19

[18) An individual frame should be limited to 2 floor load of 560 l:glm2
(114.7 18/f2). The floor load for an equipment frame is calculated by
dividing the frame weight by the area of a rectangle bounded by the
extended frame sides and the center Jine of the standard front (762 mm or
(2 f1, 6 in}) and rear (610 mm or {2 fi)) aisles.

[19] An equ'pment frame shall be able to support all overhead CDSs and
lights locaied up to 3048 mm (J0 f) above the floor and having a
maximum weight of 125 kg/m* (25.6 Ib/f%). In partially equipped lineups,
CDSs and lights may be partially supported by floor-mounted stanchions.
Over unequipped areas, via CDSs (defined in Section 2.5) may be
supported by stanchions or from the ceiling.

In addition to the 560-kg/m? (114.7-1b/#%) equipment frame load and the 125-kg/m?
(25.6-1b/f?) CDS and lighting fixture load, there is a 50-kg/m? (10.2-lb/f*) ransient load.
The sum of these individual loads equals the floor loading limit of 735 kg/m? (150.6 Ib#F).

2-11
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€

Figure 2-7. Typical Adapter Plate, Spacer, and Hole Locations in the Top of the
Framework
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226 AC Convenience Outlets Within Equlpmcnt Frames

R2-20 [20] The base of each frame, behmdthefronundreargnudmh shall

' have space for ac powar distribution for convenience outlets. The sides of
the frame base must be sufficiently open or have holes that permit
distribution wire to run through the frames. The front and rear of the frame
base and/o1 gnardrail shall provide the means and location for convenience
outlets. When design control for a system includes the end guards at both
ends of a Jineup, the convenience outlets may be located in the end guards
instead of in the base of each individual frame.

R2.21 {21) Alternating current power distribution for connecting outlets or
lighting fixmres that may be part of the frame assembly shall be designed
‘and constucted to comply with the National Electrical Code (NEC),
except where those requirements are superseded by applicable local
electrical and building codes.

2.3 Distributing and Interconnecting Frames

This section presents spatial and floor loading requirements that are unique to distributing
framnes and interconnecting frames.

23.1 Distributing Frames (DFs)

Distributing Frames are defined as frames that are never installed in lineups with
equipmient frames, such as the following:

Main Distcibuting Frame (MbF)
Protector Frame (PF).

Figure 2-8 shows a typical network distributing frame area. Objectives and requirements
for the frames (which include associated overhead dedicated cabling and cable racks) are
described below. _

02.22 [22) Frames should have a maximumn height of 2743 mm (9 ff) including
associated system cabling (which includes all terminating cabling and
racks). The space from 2743 mm to 3048 mm (9 10 10 ft) should be
shared between the system and nonterminating via cabling. In long DF
lineups, system cabling may be more than 2743 mm (9 f2) but must be less
than 3505 mm (11 fi, 6 in) above the floor.

Nonconforming frames may be used with the requirements in this
document; however, specia] consideration is necessary to ensure the frame

=13
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cabling will not interfere with via cabling, air ducts, or other building
systems.

R2-23  [23) Frames shall have a maximum floorload of 675 kg/m? (138.3 Ib/f).
This uniformn load is the total weight of all distributing frame equipmentin
the area, including cabling and racks, divided by the associated floor area,
including aisles. When such areas exceed 37.2 m? (400 #2), any 6.1-m by
6.1-m portion (20-ft by 20-f5), regardless of its location relative to the
columns, should not exceed the floor Joad requirement.

02-24 [24] Frames should Lz capable of supporting all overhead cable
distribution systems and lights. In partially equipped lineups, cabling and
lights may be su-: rurted by floor-r=ounted stanchions.

L L L L L L L 7 L
|

A L _
|
........................................ T ’
.............................................. — | e
; | ared
l J l J ! l I 3353 mam (1)
r A 4 — SEE NOTE
= .
I- I 3048 mm (&g)
MAIN i VIAC
DISTRIBUTION PROTECTION i
2743 mm (9")
MAX

TN e Rty

VA A S Al S A Sy A A G v 4

NOTE: MSPACEBEIWEBJHEJI«!SMUMWSJﬁm 11 )LEVELS
R CONDITIONING D BUT

1S NORMALLY RESERVED FOR AIR
OVER THE MAIN FRAME. THIS SPACE MAY BE REQUIRED FOR

CABLE PILEUPS.
‘ Figure 2-8. Typical Network Distribution Frame Area
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232 Iinterconnecting Frames (iFs)

lmerconnecﬁng Frames are defined as frames that may be installed in lineups with
equiptnenl, or in separate lineups panllel or perpendicular to equipment frame lineups.
such as the following:

Intermediate Distributing Frame (IDF)
Circuit Concentration Bay (CCB)

Group Distributing Frame (GDF)

Digital System Cross-cornect (DSX)
Quick Connect arZ Cross-connect (QCX)
Trunk Disuibuting Frame (TDF)

Fiber Distributing Frame (FDF).

- IFs are subject to all equipment frame criteria Section 2.2, FDFs with depths greater than

305 mm (]2 in) may be used as distributing frames.

2.4 DC Power Plant Equipment

This section presents spatial and floor loading requirements that are unique to dc power
plant equipment.

241  Centralized DC Power Plant Equipment

Centralized DC Power Plant Equipment — dc power plant equipment that is Jocated in
a separate “power room" or designated “power plant equipment area” that is typically
separate from the equipment frame asea. A single power plant may serve one or more load
equipment systems.

R2.25 [25] The height of centralized dc power plant equipment, including all
superstructure and overhead facilities such as cable, cable racks, and bus
bars, shall not exceed 3048 mm (10 f4). This ventical space allocation also
includes any vertical clearance (headroom) necessary for installation,
operation, and maintenance. Figure 2-9 shows a typical centralized dc
power plam equipment area.

2-18
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Figure 2-9. Typical Network DC Centralized Power Plant Equipment Area

R2-26 [26] Minimum aisle spacing for the centralized dc power plant equipment
area shall be 762 mm (2 f%, 6 in) for the maintenance aisle and 610 mm

(2 f2) for the wiring aisle.

02-27 [27) Equipment frames should be capable of being installed on building
floor structures having a total floor load capacity of 735 kg/m?
(150. 6 Ibjf?). Centralized dc power plant frames are allocated 700 kg/m?
. (143.4 Ib/?) with 50 kg/m? (10.2 Ib/f) allocated for transient joads (see

Section 2.2).
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System design considerations and individual site characteristics (e.g., base slab

installations or exuun! high-capacity floor structures) may justify the use of floor loadings
greater than 700 kg/ (14341W)fmunmnuddcpower plant equipment. A frame
that exceeds the 700 l:glm requlremem is designated a concentrated load and may require

site specific engmeenng

02-28 [28) Cgmnlized dc power plant equipment should support all overhead
CDSs, bus bars, and lights. In partially equipped areas, these elements may
be supported by floor-mounted stanchions. Ceatralized d¢ power plant
equipment shall be designated for base-mounted attachment to the floor
without auxiliary support or bracing from the ceiling or side walls. When
so supported, centralized dc power plant equipment shall be capable of
withstanding the network environments, including the earthquake

" enviromnents. tha. Section 4 describes. Lineup or Frame-Mounted DC
Power Equiprnent

Lineup or Frame-Mounted DC Power Equipment — dc powerplant equipment units
that can be installed in equipment frame lineups as Sections 2.1 and 2.2 discuss. The criteria
in Section 2.1 and 2.2 apply to line-up dc power equipment.

25 Cable Distribution Systems (CDSs)

CDSs consist of cable, racks, and supports, and are grouped into two categories:

System CDSs — CDSs designed for exclusive use with, and dedicated to, a particular
equipment system. They are used for cabling frames within a system. In this context,
system means a number of frames and associated cables, all with a single major function. -

Via CDSs — CDSs designed to transport cable that originates outside a particular

equipment system and passes over it, or terminates in it. Via racks include vertical cable

runs in multi-story facilities. They usually consist of ladder or bar-type racks.
S
2.5.1 CDS Requiremants

2.5.1.1 General

CDSs shall conform to the earthquake and office vibration requirements of Section 4.4.

CDSs shall conform to the grounding requirements in GR-1089-CORE, Electromagnetic
Compatibility and Elecirical Safety Generic Criteria for Telecommunication Equipment.
The via cable racks are connected to the office integrated ground plane and must be isolated
from system racks connected to the isolated ground plane. The system cable racks are

17
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<onnected to the equipment system ground (isolated ground plane for Stored Program
Control Switching Systems).

25.1.2 Overhead Cable Distribution

The CDS should provide cable pathways that are located, sized, and allocated to meet the
requirements of Section 2.5.2, as appropriate.

02-29  [29] Atleast one cross-aisle pathway per building bay should be reserved
for via cabling.

02-3 [30] System and via lineup racks <hould be centered over the equipmeant
lineups to minimize interference with installer access, and air and light
distribution in the aisles.

02.31 [31] System CDSs should be supported by the associated equipment
frames/cabinets, or by stanchions in partially equipped lineups, with
provision for inserting or remeving frames/cabinets from a lineup. Via
CDSs may be supported by the frames/cabinets or from the ceiling.

02-32 [32] System CDSs should be coordinated with frame-and-aisle lighting so
the system conforms to the illumination requirements of Section 4.7.

02.33 [33) System CDSs should provide adequate clearance for transparting
frames in an erected position through the maintenance aisle.

*

2.5.1.3 Cable Distribution Undesr Raised Floor

Some designs may provide an option for system cabling to be installed under a raised floor.
In this case, overhead space allocations for system CDSs may be traded for space under the
floor. Requirements for overhead via CDSs do not change.

R2-34  [34] Cabling under the raised flocr shall conform to the requirements of
the NEC and applicab;e -tate and local codes.

R2.3§ (35) The underfloor CDS shall pronde for monitoring with smoke
detectors and for protacting the cables against malfunctions caused by
water leaks and dampness.

02-36 {36] Communication cables should be segregated from power cables to
‘ avoid physical damage and electrical interference.

2-18
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252  Cable Pathways Over Equipment Frame Areas

Above 2134-mm (7-f2) high equipment, the 2134-mm to 3048-mm (7-ff t0 10-fi) cable
pathways space is typically allocated between system and via cable racks, lights, passages
for cooling air, and installer access. This section specifies the plan for allocating cable
pa;hways.

25.2.1 Elements of Allocation Plan

The cable pathway plan coorinates the locations of elements of the equipment-building
system, including the structura’ columas, cable holes, ceiling inserts. cooling air ducts and
diffusers, smoke detectors, e/ii.ipment frame lineups, cable racks, and equipment ajsle
lighting. Specifically, the plan provides system and via cable pathways at different levels,
both parallel and perpendicalar to equipment frame lineups. It creates large unobstructed
openings between cross-aisle pathways. The pathways permit cooling air to flow down to
equipment from or above the 3048-mm (10-f:) level, and provide good access to all cable
racks. The plan ensures ventical cable holes are not blocked by cable pathways, and lights
are placed in an ideal location. The air flow from the top of the equipment frames should
not be blocked by cable trays, lighting fixtures, or other large impediments.

Figure 2-10 shows a typical plan for 305-mm (12-in) deep frames. This plan can be adjusted
to work in buildings with different column and cable-hole spacings. Cable pathways
dedicate the various spaces during the life of the equipment-building system.
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Figure 2-10. Typical Cable Pathways for 305-mm (12-in) Deep Frame Areas
(Conventional Cooling System - Air Diffusers)

2522 System Cable Racks

System cable racks running pmnel to’eqmpment lineups typically occupy the space in the
cable pathways 2134 mm to 2438 mim (7 10 8 ft) above the floor and directly over the
lineups. System cable racks mnnmgjperpendaculu (cross-aisle) to equipment lineups are
typically 2438 mm to 2743 mm (8 10 9 ft) above the fldor across the equipment area.
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2523 Vi 'Cable Racks

Via cable racks runmn,g pexpendncuhr (cross-aisle) to equipment lineups are typically 2438
mmm2743mm(8m9ﬁ)abovetbeﬂooracmcstheequxpmenthinublemh
running parallel to equipment lineups shall be located within the cable pathways and are
typically 2743 mm to 3048 ram (910 IOfr) above the floor, directly over the lineups. The
lineup via pathways should have a maximum width of 305 mm ([ fi). The locations of
lineup via cable racks shall be designated on system floor and cabling plans.

2524 Lights

Lights may be supported from the CDS and thus by the frames below. Lights aze located
over mairitenance aisles and below cross-aisle cable pathways. The vertical height of the
fixture above the floor should not restrict installation of new frames in a lineup, and rmust
permit adequate frame illumination as Section 4.7 describes. Lights should be located
within the lighting pathmys. shown in Figure 2-10, in an arrangement that allows access
to overhead cable racks. p

25.3 Cable Pathways Over Distributing Frame Areas

A cable pathways plan should be prepared for each DF area. This plan should allocate the
space over DFs to systemn and via cable racks, lights, and installer access. System cabling
interconnects different parts of the same DF and includes terminating via cable. The other
via cabling passes over the frame. Figure 2-11 shows a typical cable pathways plan fora
DF area.

254 CDS Floor Load and Support
HA
02-37 [37) The fioor load from overhead CDSs (including lights) should not

exceed 125 kg/m? (25.6 Ifi%). The sysiem CDSg are allocated 100 kg/m?
(20.5 Ib/#) and via CDSs are allocated 25 kg/m? (5.1 tb/fP). This weight
allowance may be averaged over an area not exceeding 6.1-m by 6.1-m
(20-f2 by 20-f2) squase and must include all cable, rack, lights, and
associated support hardware.
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Figure 2-11. Typical Cable Pathways for a Distributing Frame Area

26 Operations Systems (dSs)

OSs assist in maintenance, opérlﬁo;xs, administration, and record-keeping. Many of the

or distributed configuration. They may be located in switching and transmission equipment

OSs use minicomputers and general-pugpose computers. OSs can have either a single-site
frame areas, in separate areas or rooms, or in both.

They also

-

{38) OS facilities located in equipment frame aress shall be subject to the
spatial and weight requirements outlined in Sections 2.1and 2.2




